CHEMICAL IMAGING OF A LITHOGRAPHIC PRINTING PLATE 



BACKGROUND OF THE INVENTION 

This invention relates to a process for imaging a lithographic printing plate, and more 
particularly to a process for using an ink jet printer to imagewise apply an insolublizing 
chemical to a lithographic printing plate having a coating containing diazo compounds. 

In the art of lithographic printing it is generally required that one or more lithographic 
printing plates be mounted on a printing press. The lithographic printing plate is 
characterized by having on its printing surface oleophilic ink receiving areas in the form of the 
image to be printed, and hydrophilic water receiving areas corresponding to the other, non- 
printing areas of the surface. Because of the immiscibility of oil-based lithographic inks and 
water, on a well-prepared printing plate, ink will fully coat the oleophilic areas of the plate 
printing surface and not contaminate the hydrophilic areas. The operating press brings the 
inked plate surface into intimate contact with an impression cylinder or elastic transfer blanket 
that transfers the ink image to the media to be printed. 

Traditionally, a lithographic plate is photographically imaged. The plate substrate is most 
commonly aluminum, treated so that the printing surface is hydrophilic, although treated or 
untreated plastic or paper substrates can also be used. The hydrophilic substrate is then coated 
with one or more layers of polymer or resin solutions. The deposited coating is generally 
oleophilic, although the coating solution may be aqueous-based or solvent-based. A coating 
deposited from an aqueous-based coating solution is known as aqueous-borne; from a solvent- 
based solution, solvent-borne. Coating layer thickness are commonly about 1 to 3 microns 
thick. 
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At least one of the layers of the plate coating is photosensitive. Light sensitive coating 
compositions for lithographic printing plates are well known in the art as taught in U.S. Pat. 
Nos. 4,511,640; 4,917,988; 3,785,825; 4,186,069; 4,224,398; 4,273,851; 4,288,520; 
4,299,907 and 5,688,627, and are incorporated herein by reference. The photosensitive layer 
most commonly comprises diazo resins. Diazo resin coatings can be prepared such that the 
diazo functional groups undergo photochemically initiated cross-linking reactions on 
exposure to light typically having wavelengths from 325 to 400nm. The photochemical 
reaction products are generally acidic, effectively reducing the pH in the imaged area of the 
coating. Alternative photosensitive layers comprise diazo compounds mixed with non- 
photosensitive polymers or resins, or other photosensitive polymers without diazo 
compounds. The plate thus prepared is considered photographically presensitized (PS). 

Even when other photochemically-active polymers are used to impart photosensitivity to 
the coating, some amount of diazo resin may be added to the coating solution to promote 
adhesion between the coating and the aluminum surface or to act as a binder for the coating. 
Such a plate would be considered presensitized based on the photosensitizing polymers 
contained even if the diazo compounds contained were not in themselves sufficient to impart 
imaging capability. 

To prepare a PS plate for printing, the plate is first exposed to light in the pattern to be 
printed using a film negative. The exposed plate is then washed in a developing solution. 
The exposed areas of the plate coating are insoluble; the unexposed areas are dissolved and 
quantitatively removed from the hydrophilic aluminum surface of the plate substrate. Such a 
preparation process is referred to as a negative working process because the unexposed 
coating is removed. In a positive working process, the pattern to be printed is masked and the 



photosensitive exposed coating is rendered soluble in a developer. Until after the 
development step, the printing artisan or press operator generally endeavors to not allow 
incidental exposure of the plate to typical white light or sunlight. Undeveloped plates are 
typically only handled in low light or "yellow light" rooms or conditions. 

The insolubility of the exposed coating is typically caused by photochemically induced 
cross-linking of the diazo resins. Plates relying on photopolymers comprising photosensitive 
functional groups other than diazo functional group may be oxygen sensitive. In such a case, 
the rate of cross-linking may be enhanced by an oxygen inhibition barrier layer over the 
photosensitive layer. 

Lithographic printing plates generally have images that are planographic, i.e., substantially 
flat. But other printing plates with similar photosensitive coatings may have raised images for 
relief printing or intaglio images for gravure printing. Lithographic printing processes may 
use water as described above, or they may use a waterless printing technique. If a waterless 
technique is used, then the discrimination between the inked and non-inked areas of the plate 
surface is based on having different surface energies in the coated and non-coated areas. 

Traditionally, lithographic plates are imaged by photographic transfer from original 
artwork. This process is labor-intensive and costly. Hence with the advent of the computer 
engendering a revolution in the graphics design process preparatory to printing, there have 
been extensive efforts to pattern printing plates, in particular lithographic printing plates, 
directly using a computer-controlled apparatus such as a platesetter which is supplied with 
digital data corresponding to the image to be printed. A platesetter has the capability to 
supply an image forming agent, typically light energy or one or more chemicals, to a plate 
according to various images as defined by digital data, i.e., to imagewise apply an image 



forming agent. Specially manufactured lithographic plates may be required for certain types 
of platesetters. Such a combination of a computer-controlled platesetter and the proprietary 
plates used with them along with developer solutions and any other materials or apparatuses 
necessary to prepare the plates for printing is known as a computer-to-plate (CTP) system. 

Heretofore, many of the new CTP systems have been large, complex, and expensive. 
They are designed for use by large printing companies as a means to streamline the prepress 
process of their printing operations and to take advantage of the rapid exchange and response 
to the digital information of graphic designs provided by their customers. There remains a 
strong need for an economical and efficient CTP system for the many smaller printers who 
utilize lithographic printing. 

Many of the new CTP systems use light sources, typically lasers, to directly image PS 
plates. But using lasers to image plates is very expensive, because the per-unit cost of the 
lasers is high and because they require sophisticated focusing optics and electronic controls. 
If because of the cost only a single laser is used, then time becomes a constraint because of the 
necessity of raster scanning. 

In recent years, ink jet printers have replaced laser printers as the most popular hard copy 
output printers for computers. Inkjet printers have several competitive advantages over laser 
printers. One advantage is that it is possible to manufacture an array of 10's or even 100's of 
ink jet nozzles spaced very closely together in a single inexpensive printhead. This nozzle 
array manufacturing capability enables fast printing ink jet devices to be manufactured at a 
much lower cost than laser printers requiring arrays of lasers. And the precision with which 
such a nozzle array can be manufactured and the jetting reliability of the incorporated nozzles 
means that these arrays can be used to print high quality images comparable to photo or laser 



imaging techniques. Inkjet printers are increasingly being used for prepress proofing and 
other graphic arts applications requiring very high quality hard copy output. In spite of the 
large and rapidly growing installed base of ink jet printers for hard copy output, ink jet 
printing technology is not commonly used in CTP systems. There are many challenging 
technical requirements facing the practitioner who would design such an ink jet based CTP 
system as can be seen in the prior art. 

A first requirement is that the ink jet ink used to image the printing plate be jettable, able 
to form ink drops of repeatable volume and in an unvarying direction. Further, for practical 
commercial application, the ink must have a long shelf life, in excess of one year or more. US 
Pat. No. 5,970,873 (DeBoer et al) describes the jetting of a mixture of a sol precursor in a 
liquid to a suitably prepared printing substrate. But any ink constituents of limited solubility 
will render unlikely the practical formulation of a jettable, shelf-stable ink. Similar problems 
exist in US Pat. No. 5,820,932 (Hallman et al) in which complex organic resins are jetted, and 
US Pat. No. 5,738,013 (Kellet) in which marginally stable transition metal complexes are 
jetted. 

Another requirement is that to be of wide utility, the ink jet based CTP system be able to 
prepare printing plates with small printing dots, approximately 75 microns in diameter or 
smaller, so that high resolution images can be printed. Inkjet printers can produce such small 
dots, but of those having substantial commercial acceptance, only ink jet printers employing 
aqueous-based inks are practically capable of printing such small dots. Thus the systems 
described in US Pat. Nos. 4,003,312 (Gunther), 5,495,803 (Gerber), 6,104,931 (Fromson et 
al), and 6,019,045 (Kato) which use s olvent-based hot melt inks will not allow the preparation 
of the high resolution printing plates necessary for printed images of high quality. It is also 
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required that the prepared printing plates be rugged, capable of sustaining press runs of many 
thousands of impressions. The waxes used in the hot melt inks described in US Pat. No. 
6,019,045 (Kato) and 4833486 (Zerillo) would wear out in such a long press run. 

Another requirement of a successful ink jet based CTP system is that a mature plate 
technology is to be preferred. There are many tradeoffs in the manufacture of commercially 
practical lithographic plates. They must be highly sensitive to the imaging process and yet 
thermally stable, stable in high humidity storage environments and yellow light, resistant to 
fingerprints, of minimal toxicity and environmentally benign, easily developed in that small 
dots are quantitatively resolved without dot blooming using developers that are of minimal 
toxicity and environmentally benign, able to sustain long press runs, manufacturable at a low 
cost per square foot, and many other practical requirements. US Pat. No. 5,695,908 
(Furukawa) describes a process for preparing a printing plate comprising a new plate coating 
containing a water-soluble polymer that becomes water-insoluble in contact with a metal ion 
in a solution jetted imagewise. But such a new plate coating is unlikely to meet the wide 
array of constraints on a successful plate technology. US Pat. No. 6,025,022 (Matzinger) 
describes a new plate coating on a glass substrate that would be unlikely to find wide 
acceptance. 

SUMMARY OF THE INVENTION 
>fiV N^, The present invention provides a process for preparing lithographic plates by ink jet 

imaging pf ^sensitized plates comprising diazo compounds. According to this inventive 
processJa^al^calin^or chemically basic ink comprising one or more suitable pH elevating 



chemic; 



Is is imagewise jetted onto a lithographic plate having a coating comprising diazo 



compounds. The latent image on the plate is cured by heating, and next developed by 
washira yflth a conventional chemical development solution. The plate is then ready to 
mounteEumd used in a conventional lithographic press. Accordingly, there are several 
objects and advantages of the present invention. 

The present invention is easily embodied in a practical ink-jet-based CTP system in that 
there are minimal constraints on the formulation of the imaging ink, and in that widely- 
available commercially-accepted lithographic plates with desirable aluminum substrates and 
their corresponding development solutions can be used without modification. A plate 
prepared by the present invention is functionally similar to a plate prepared by photographic 
imaging, with a potential long run life but without the complexity, cost, or waste of a film 
negative. The plate can be prepared quickly, in that fewer steps are required and in that a 
speedy ink jet printer can be employed, and yet the plate image is of high resolution, enabling 
high quality 4-color printing. Further, the plate thus prepared is storage stable, little subject to 
contamination in its hydrophilic areas and can be used on a wide variety of commercially 
available and accepted printing presses. The formulation of the insolubilizing ink is flexible 
and can be simple, inexpensive to manufacture, environmentally safe, and non-toxic. That 
such a simply and flexibly formulated ink can be jetted in very small diameter drops to 
produce high resolution images on conventional and widely accepted presensitized plates 
containing diazo resins is a unique and surprising result. 

Still other objects and advantages will become apparent from the claims, and from a 
consideration of the ensuing detailed description of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a printing plate before development, containing a latent image 
according to the invention, and after development, with only the imaged coating remaining; 
FIG. 2 depicts the process flow of a computer-to-plate system according to the invention; and 
FIG. 3 is a cross-sectional view of a printing plate with single coating layer. 



DETAILED DESCRIPTION OF THE INVENTION 

FIG 1 depicts a presensitized plate 6 with a latent image 8 according to the invention. The 
c ^ latent image 8 in the coating of plate 6 is created by imagewise application of a chemical that 

^ causes the affected area of the coating to become insoluble in the developing solution. It is 

is simplest and preferred to formulate an "ink" solution comprising the insolubilizing chemical, 

S . E 

C3 and to use an ink jet printer for the imagewise application of the insolubilizing solution. 

Afte^ application of the insolubilizing chemical, the plate 6 is preferably heated to 
betweerf 90 to 130C for from 15 seconds to 3 minutes, or most preferably to about 120C for 
about f minutes for the purposes of curing the latent image and to drive the insolubilization 
react/on tarcompletion. After heating, the plate 6 is developed either by hand or preferably 
witla a conventional developing processor using a conventional developing solution to 
pipduce the image 10. 

FIG 2 depicts a computer-to-plate system comprising an ink jet printer UP and a 
conventjonal developing processor DEVELOPER according to a preferred embodiment of the 
invention. *5pflhe most preferred embodiment, the ink jet printer used is a commercially 
available drop-on-demand printer capable of printing small ink drops having volumes no 
large/ than 8 picoliters (8 pi) such as the EPSON Stylus Color 3000 ink jet printer available 



from Epson America, Inc., Long Beach, CA. However, the great flexibility available to the 
practit&rifcOn formulating an insolubilizing ink according to the invention means that a well- 
perfiprmmg jettable solution can be formulated such that the printhead of almost any ink jet 
printer will be able to form regular drops with good reliability. 

The insolubilizing ink applied to the PS plate reacts directly with the diazo resins or diazo- 
containing compounds in the affected areas of the coating to form an insoluble product. The 
printed areas preferably exhibit a slight color change, which may be as a result of a chemical 
reaction between the insolubilizing solution and the diazo resins of the plate, or which may be 
the result of an indicator dye added to the insolubilizing solution for the purpose of enabling 
inspection of the imaged plate before development. When the plate is processed or washed 
with the developing solution, the unprinted areas of the coating are quantitatively dissolved, 
leaving the hydrophilic-treated aluminum bare, and the printed areas coating are apparently 
undisturbed. 



The imaging ink comprises a liquid vehicle, typically water, and one or more pH-elevating 



agents typically of low molecular weight such as sodium carbonate, sodium bicarbonate, 
lithium carbonate, sodium hydroxide, potassium hydroxide , sodium tetraboratedecahydrate, 
sodium pyrophosphatedecahydrate, sodium phosphate, sodium metasilicate, triethanol amine, 
or mixtures of such chemicals. In one embodiment, a mixture of sodium carbonate and 
sodium bicarbonate is used, with the proportions adjusted so that the pH is between 7.5 and 
13.5, and more preferably from about 8.0 to 12.0. A dye compatible with the pH of the 
vehicle may also be added at a level of a few percent to enhance the visibility of the latent 
image. Although water is typically used, it is also possible to use for the ink vehicle other 
solvents such as methyl ethyl ketone, ethyl acetate, dimethyl formamide, acetone, simple 
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alcohols, and other like chemicals or mixtures of such chemicals. In such a case, a lewis base 
would be added to elevate the basicity of the ink. Typically, the vehicle would comprise 30 to 
100 precent of the imaging ink. A most preferred ink comprises water with 1 percent by 
weight dissolved sodium bicarbonate having a pH of about 8.3. That such a simply 
formulated alkaline ink can produce high quality imaging on conventional diazo containing 
plates is a unique and surprising result since it is common to use alkaline solutions as 
dissolving developer solutions for diazo-containing coated plates as seen in for example US 
Pat No. 4,5 1 1 ,640 incorporated herein by reference. 

For reliable jetting, and so that during idle periods the ink does not dry out in the ink jet 
nozzle causing it to clog, a humidifying co-solvent may be added to the insolubilizing ink. 
The co-solvent can be polyhydric alcohols such as glycerin, ethoxylated glycerin, ethylene 
glycol, diethylene glycol, triethylene glycol, propylene glycol, dipropylene glycol, or 
trimethylol propane, other high boiling point liquids such as pyrrolidone, methylpyrrolidone, 
or triethanol amine, other simple alcohols such as isopropyl alcohol or tertiary butyl alcohol, 
or mixtures of such solvents. When used, the co-solvent would typically comprise 5 to 70 
percent of the ink. 

e insolubilizing ink may contain one or more surf actants or wetting agent s to control 
the sufface tension of the ink, enhancing jettability, and to control the spread and penetration 
of thi dM^on the coated plate. The surfactants and wetting agents may include Iconol DA, 
Iconil NP, Iconol OP, Iconol TDA, Surfonyl TDA, Surfonyl TG-E, Strodex, Cal-Fax, 
Ter ditol TMN, Tergitol X, Tergitol 15-S, IPA, Iso-butanol, and similar chemicals or mixtures 
of similar chemicals. When used, surfactants and wetting agents typically comprise 0.001 to 
10 percent of the ink. 
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Thqinsolubilizing ink may also contain one or more biocides to prolong the shelf life of 



the intfv/Suitable biocides include for example GXL, Phenonip, DXN, Sodium Omadine, 
Kath&ifPFM, CanGuard 409, Sumquat 6020, and similar chemicals or mixtures of such 
chemicals. When used, the biocide would typically comprise 0.1 to 3 percent of the ink. 
A typical formulation for an insoubilizing ink might comprise: 



Water with sufficient pH elevating agent to obtain desired pH 

Co-solvent 

Dye 

Surfactant 
Biocide 



70% 
24% 
3% 
2% 
1% 



> 



To 



'acilitate accurate imaging of the plate, the paper-handling or substrate-handling 
subsystem of ink jet printer should have a short, straight paper path. A printing plate is 
generally stiffer and heavier than the paper or media typically used in commercially available 
ink jet printers. If the plate fed into the printer mechanism must bend before or after being 
presei ted t6)the imaging printhead, then the movement of the plate through the printer may 
not be as ptiurate as the media for which the printer was designed. The most preferred 
EPS<pN Stylus'Color 3000 has such a short, straight paper path. A platen is preferably placed 
at the entrance to the paper feed mechanism. The platen supports the plate as it is pulled into 
the printer by the mechanism, facilitating the accurate transport of the plate under the imaging 
prin thead. 

FIG. 3 is a cross-sectional view of a lithographic plate comprising an aluminum substrate 
2 presensitized with a single layer coating 4. In a most preferred embodiment, the 
lithographic plate to be prepared for printing has a coating formed from an aqueous-borne 
diazo resin. Such plates are available from Precision Lithograining of South Hadley, MA. 



Diazonium compounds are widely used in the preparation of photosensitive coatings for 
lithographic printing plates. The diazonium compounds typically used are of the structure A- 
N 2 X with a covalent bond or A-N 2 + X* with an ionic bond tending to enhance water solubility 
where A is an aromatic or heterocyclic residue and X is the anion of an acid. Specific 
examples of the synthesis of such compounds by the acid condensation of diazonium salts 
with active carbonyl compounds such as formaldehyde are given in US Pat. Nos. 2,063,631 
and 2,667,41 5, incorporated herein by reference. The preparation of higher molecular weight 
resins comprising many diazo functional groups is further described in US Pat. Nos. 
2,679,498; 3,050,502; 3,31 1,605; 3,163,633; 3,406,159; 3,277,074; 3,849,392; 4,299,907; 
4,436,804; and 5,688,627 incorporated herein by reference. 

Diazo resins in aqueous or solvent solution alone without other polymeric materials can be 
coated onto a suitably prepared aluminum plate. After imaging, such a plate would be washed 
with a lacquering developer, which in addition to dissolving the unexposed areas of the 
coating, deposits a protective organic coating on top of the insoluble diazo resins to increase 
the number of printing impressions possible before wearing the coating off the plate. Such a 
- system of diazo-only coated plate and lacquering developer is known as an additive plate 
system. 

Other aqueous or solvent coating solutions comprise, in addition to diazo resins, non- 
light-sensitive polymeric materials which act as binders and add wear resistance to the 
coating. To an aqueous coating solution, a latex dispersion may be added, although there are 
many other possible polymeric material additives for this purpose. In this case a non- 
lacquering developer is used on the imaged plate. Such a system is known as subtractive. 
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Tti s resulting coating weight of diazo resins on a subtractive-cpated plate is commonly in 
the rai ge of 5 to 60% of the total dry coating weight. Subtractive coatings may optionally 
include other chemicals such as colorants, indicator dyes, surfactants, wetting agents, and 
plastipizers. Suitable colorants may include methylene blue, triphenylmethane dyes, copper 
phth|l)^anines, halogenated copper phthalcyanines, Rhodamine, Calcozine, Victoria Blue, 
merfiyl violet, dioxazine, pigments such as those based on anthraquinone, and mixtures of any 
of liese or like chemicals. When used, colorants are commonly present in the amount of from 
1 |o 35% of the coating weight. 

Colorants are generally added to the coating for the purpose of enhancing the visibility of 
the latent and developed image on the plate. Such colorants do not substantially interfere with 
or absolb the light used to expose the plate when imaging as this would reduce the plate 
sensitivity and require that the exposure time be longer or that the light source be more 
powerful to maintain the same time of exposure. But according to the invention, it may be 
advantageous to deliberately include one or more dyes or pigments to reduce the light 
sensitivity of tlik j^ate. Because the invention does not depend on or require a light exposure 
imaging dtep, it may be advantageous to reduce or even eliminate the light sensitivity of the 
plate. Wifliout being bound by theory, carefully selected colorants included in one or more 
layers of tne coating may partially or wholly block the absorption of the imaging light by the 
diazo functional groups. This would be advantageous in that the press operator or printing 
artisan coulfl handle the undeveloped plate in any ambient lighting condition without concern 
of unintended imaging or exposure. Colorants, that may be useful for this purpose include but 
are not limiteH to Basic Yellow 1 - CI 490, Basic Yellow 2 - CI 41000, Acid Yellow 9 - CI 
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1301 S^cid Yellow 1 1 - CI 18820, and Bonjet CW-1, an aqueous, dispersion of carbon black 
awilable from Orient Chemical Co. 



e>"> 



Indicator dyes may be used to indicate the imaged areas of the coating after light exposure 



or chemical imaging according to the invention. Chemicals which may be useful for this 
purpjpsfrinclude 4-phenylazodiphenylamine, easin, azobenzene, Calcozine, Fuchsine dyes, 
Cr^stalViolet dyes, Methylene Blue dyes, and mixtures of these and similar chemicals, 
len used, indicator dyes are commonly present in amounts of from 0.01 to 0.35%. 
Plates coated with solvent-borne photosensitive polymer solutions not containing 
photosensitizing diazo resins can also be prepared according to the invention if the jetted 
insolubilizing solution forms a well-defined dot on the coating without spreading excessively. 

The following non-limiting examples serve to illustrate the invention. 
EXAMPLE 1 

Alkaline test solutions were prepared using 1% by weight of the following pH adjusting agent 
chemicals in water: 



Solution 


pH Adj. Agent 


Measured pH 


A 


Sodium Bicarbonate 


8.3 


B 


Sodium Tetraborate- 


9.0 




decahydrate 




C 


Sodium 


9.9 




Pyrophosphatedecah 






ydrate 




D 


Sodium Carbonate 


10.7 


E 


Sodium Phophate 


11.4 


F 


Sodium 


11.5 




Metasilicatepentahyd 






rate 




G 


Sodium Hydroxide 


11.6 
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Using a micropipet, microdrops of each solution were placed on a sample of a commercially 
available lithographic plate that is presensitized with a subtractive, negative-working, diazo- 
resin-based coating (NSSB from Precision Lithograining, South Hadley, Massachusetts). The 
plate samples were then placed in an oven at 120C for 1 minute. Following, each sample was 
washed and sponged with the commercially available developer generally intended for use 
with this plate (Subtractive Developer SD-100 from Precision Lithograining). The portions of 
the plate coating to which drops of the test solutions had been applied were insoluble in the 
developer, whereas the coated areas not receiving drops were quantitatively dissolved away. 
All test solutions, A through G, appeared equally effective in insolubilizing the coating, and 
all produced good images with little apparent blooming when developed. 
EXAMPLE 2 

In a second experiment, drops of each of the seven test solutions A through G described in 
EXAMPLE 1 were applied separately to each of three test strips cut from a NSSB plate. The 
first test strip was developed using SD-100 without the prior application of heat. The second 
strip was heated in an oven for 1 minute at 100C and then developed using SD-100. The third 
strip was heated in an oven for 2 minutes at 120C and then developed using SD-100. The 
images developed were qualitatively evaluated by eye. The evaluations are listed in the 



following table. 



Test Solution 


Plate strip developed 
without prior heating 


Heated 1 minute at 
100C 


Heated 2 minutes at 
120C 


A 


Poor 


Good 


Excellent 


B 


Poor 


Good 


Excellent 


C 


Poor 


Good 


Excellent 


D 


Good 


Excellent 


Excellent 


E 


Good 


Excellent 


Excellent 


F 


Good 


Excellent 


Excellent 


G 


Good 


Excellent 


Excellent 
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EXAMPLE 3 

lAa third experiment, a test solution of 75% water and 25% isopropyl alcohol was prepared. 
Toithis solution was added 1% by weight sodium carbonate. Drops of this solution were 
applied to a commercially available plate presensitized with a solvent-borne diazo resin 
coating (Lastra Presensitized Plate from Lastra of Sulmona, Italy). Drops of test solutions D, 
F, arid G from EXAMPLE 1 were also applied to the solvent-borne coated plate. On visual 
exanrfination of the plate after application of the drops, it appeared that while the isopropyl- 
containing test solution drops were absorbed by the plate, the drops of test solutions D, F, and 
G sat on t^gnfthe plate coating unabsorbed. The plate was placed in an oven at 120C for 1 
minuta and developed using DEV (Lastra). An image was produced corresponding to the 
drops of the isopropyl-containing test solution, but no images were produced corresponding to 
the drogs of the other test solutions. Without being bound by theory, it is believed that the 
lack of any co-solvent in the test solutions D, F, and G prevented these solutions from 



penetrat 
reacting 



ng the solvent-borne coating and thus prevented the chemicals in solution from 
with the diazo functional groups and insolubilizing the coating at the locations of the 



corresponding drops. 
EXAMPLE 4 



In a fourth experiment, five aqueous diazo coating solutions were made. The first diazo 



resin msed, Diazo Resin A, is commercially available under the name Diazon 7 from 
MolecLlar^^rrangement Inc. of Newton, NJ (MRI). By the condensation of 4- 
diazodiphenylaminebisulfate (commercially available under the name Diazo S from MRI) 
with p-formaldehyde according to the procedures in US Pat No. 5,688,627 (Deutsch), the high 



# 
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(EXAMPLE 8 therein) and low (EXAMPLE 4 therein) molecular weight resins were made 
respectively named Diazo Resins B and C. Similarly, by the condensation of 3-methoxy-4- 
diazo^^ylamine bisulfate from MRI with p-formaldehyde Diazo D was made. Diazo E 
wasfmade by the reaction of 3-methoxy-4-diazodiphenylamine with 4,4'- 
biemethoxymethyldiphenylether both from MRI. 



Viny 



master batch of coating solution was prepared by mixing the following ingredients: 



acetate-ethylene copolymer aqueous resin dispersion (55% solids) 1 2.5g 
(Commercially available as Airflex 400 from 
Air Products, Allentown, PA) 
watefr 77. Og 

prop ylene glycol 2 . 5g 

coppei\|^athalocyanine aqueous dispersion 2.9g 

mmercially available as Liquiflex BR-2025 from Drew Graphics) 
non onifi surfactant, 5% solution 0.02g 
(Commercially available as Tegowet 260 from Goldschmidt Chemicals) 

This master batch of coating solution was divided into five equal parts. To each part was 

add ^d 0.2g of an abovedescribed diazo resin, A through E successively. Each dispersion was 

stiri ed and, using a #4 wire wound rod, coated onto a grained anodized silicated aluminum 

plai e. The coatings were dried with hot air. 

A strip was cut from each plate coated with a diazo coating solution, A through E, and to 

each strip was applied drops of test solutions A, D, F, and G from EXAMPLE 1 above. The 

strips were heated in an oven for 1 minute at 120C and then developed with SD-100. The 

images developed were qualitatively evaluated by eye. The results are reported in the 

following table: 
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Test 

Solutions 


Diazo A 


Diazo B 


Diazo C 


Diazo D 


Diazo E 


Solution A 


Fair 


Fair 


None 


None 


None 


Solution B 


Excellent 


Excellent 


Excellent 


Fair 


Good 


Solution C 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Solution D 


None 


None 


None 


None 


None 



EXAMPLE 5 



^ IS V In a fifth experiment, a double layer coated plate was prepared from aqueous coating 
' solutions. The first layer is an aqueous-borne diazo-sensitized coating enabling the plate to be 
imaged/ The coating solution is prepared by mixing the following ingredients: 



Diazojke|ip?C (from Example 4) 
Wate/ 

Tego/vet 260 



0.34g 
34.00g 
0.8g 




Thijs solution was coated onto a grained anodized silicated aluminum plate using a #4 wire 
w</und rod and dried with hot air. 

Tha coating solution for the protective second layer was prepared by mixing the following 
ingredients: 



Vinyl acetate-acrylic copolymer aqueous resin dispersion, 55% solids 
(Available commercially as Gelva TS-100 from Solutia, 
Springfield, MA) 

water 

Liquafle^BR^Cj25 
Tegowet K60 




5g 



27g 
1.15g 
0.04g 



The soluti&n was then coated onto the abovedescribed plate having the aqueous-borne diazo 
coating an<| dried. Drops of test solutions A, D, F, and G from EXAMPLE 1 above were 
applied, ana then the plate was heated and developed with SD-100. On visual observation, 



# 
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test solitiipns D and F produced excellent images; solution A produced a fair image; and G 
produced no image. 
EXAMPLE 6 

A second double layer coated plate was prepared. The first layer was a solvent-borne 
photosensitizing coating comprising diazo resins. A 1% by weight solution of Diazo Resin 
BBP (available from MRI) in methyl cellosolve was prepared. The solution was coated onto 
to a grained anodized silicated aluminum plate and dried. 

The second layer was formed using same second-layer solution as described in 
EXAMPLE 5, an aqueous-borne resin with pigment dispersion. After coating and drying, the 
plate was treated with drops of test solutions A, D, F, and G from EXAMPLE 1, heated, and 
developed. Judging by eye, solutions A, D, F, produced excellent images; G failed to produce 
any image. 



EXAMPLE 7 



third double layer coated plate was tested. A plate was prepared with the same first 

layerlcoating as described in EXAMPLE 5, an aqueous-borne sensitizing diazo resin. The 

seconji layer coating solution was prepared from: 

Butv4*B-76 2.5g 
(pdftvinyl butyral resin from 
Solfe, Springfield, MA) 

BenzoWpfirfn 4B .050g 

[(from Aldrich, Milwaukee, WI) 

ethanol 30ml 
After coating and drying, the plate was treated with drops of test solutions D and F from 

EXAMPLE 1, heated, and developed with SD-100. Excellent images were produced by both 

test soli|ions. 

EXAMPLE 8 
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TW plates with single layer solvent-borne coatings were prepared and tested. A solvent 
solubleViiazo resin (Diazo F) was prepared by reacting Diazo B (from EXAMPLE 4) with 2- 
hydroxy^-methoxybenzophenone-5-sulfonic acid. The first plate was coated with the 
following mixture: 



propylene c^fbonate 
ethanol 
Epon 1031 

(a mul&functional epichlorohydrin/tetraphenol 
ethanej epo/ty resin from Shell Chemicals, 
Alanta 

Diazo F 

Benzopurpurirl 4B 



The second pi 



15g 
2g 



0.9g 
0.115g 



te was coated with the following mixture: 



Ethanol 

Propylene carbl 
Diazo F 
Epon 1031 
VinacB-15 

(a polyvihyl acetate resin from McGean, 

Cleveland OH) 
Benzopurpurin 41 



12g 

6g 

0.5g 
1.13g 
0.5g 



0.133g 



Each plate was treated with drops of test solutions A, D, and F, then heated and 
developed. All three solutions produced excellent images on each plate. 

The foregoing is exemplary and not intended to limit the scope of the claims that follow. 



